Introduction
Sugars play important roles in our biological functions and well-being [1] . They are digestible for those with normal functions of insulin, but are not for those with diabetes whose insulin function is impaired [2, 3] . Now that the World Diabetes Day
[4] brings their awareness, the author has made contribution here to the understanding of the structure of these compounds at the ultimate atomic level.
In recent years it was found that bond lengths in simple as well as complex inorganic, organic and biological compounds are exact sums of the appropriate radii of the adjacent atoms and or ions, see e.g., [5] [6] [7] [8] [9] . In biological molecules, the known bond lengths in the skeletal structures could be explained as sums of the covalent atomic radii (R A ), defined as [10] half the bond length, d(AA) between two atoms (A) of the same kind. The linear correlations of known bond lengths with the sums of the appropriate radii were demonstrated for DNA, amino acids, vitamin B2, and many other molecules [5] [6] [7] [8] [9] . Here, the atomic structures for the three important sweet carbohydrates, glucose, fructose and sucrose have been presented. Table 1 gives the bond lengths in these compounds as sums of the appropriate radii of the atoms constituting the bonds.
D-Glucose and D-fructose
The anomeric [1, 12, 13 ] carbons, C(1) of glucose and C(2) of fructose have the double bond radius, C db . The oxygen atoms bonded with these carbons also have the double bond radius, O db . Hence the corresponding carbon-oxygen distances (1.27 Å) are smaller than the C-O single bond distances (1.44 Å) (see Table 1 ). This explains for the first time the earlier reports, e.g., 1.24 A and 1.44A [14] for the shorter and longer CO bonds.
Sucrose
Sucrose is conventionally represented e.g., Table 1 Table 1 . Table 1 . 
